the promoter sequences (which is related, but not equivalent to, DNA binding affinity). In vivo, an isolated promoter region is sufficient to initiate transcription at a rate comparable to that achieved in vitro. Moreover, the strongest promoters initiate transcription at the maximal The advent of recombinant DNA technology 25 years ago made it possible to ask whether prokaryotic paradigms of regulatory logic and molecular mechanism could account for the vastly increased complexity of eukaryotic organisms. Indeed, it is now clear that a remarkable number of basic principles are universal. Nevertheless, I will argue that the logic of gene regulation in prokaryotes and eukaryotes is fundamentally different. This difference in logic reflects important differences in transcriptional regulatory mechanisms, the most important of which arises from the fact that eukaryotic DNA is packaged into chromatin templates. These fundamental differences are essential for eukaryotic organisms to express genes in the incredibly diverse patterns that are necessary for biological complexity. Prokaryotic Organisms: The Ground State Is Nonrestrictive The concept of a transcriptional ground state is useful in understanding the logic of gene regulation at the level of the intact organism. In this review, I will define the transcriptional ground state as the inherent activity of promoters (and hence core transcription machineries) in vivo in the absence of specific regulatory sequences (and hence activators and repressors). This concept is independent of the strength/quality of individual pro- 
transcription being determined simply by the quality of the regulatory logic at the genomic level. Repressors activators interact to form a highly structured proteinfunction by blocking the activity of RNA polymerase, and DNA complex termed the enhanceosome (Carey, 1998 ., 1999) . The first step of HO activation occurs when Swi5 binds to sites within the URS1 element located at Ϫ1300 with respect to the initiation site. Swi5 association occurs in the absence of Swi/Snf and SAGA, presumably because it is not severely inhibited by chromatin only after both chromatin modifying activities have been recruited to the HO promoter. This linear pathway of ordered recruitment-Swi5, Swi/Snf, SAGA, SBF-occurs site can be required for transcription, even though the only in mother cells. In daughter cells, the Ash1 represactivator is not associated with the promoter when transor associates with the HO promoter shortly after Swi5 scription actually occurs. In such a case, the role of binding, whereupon it blocks the recruitment of Swi/Snf the activator is solely to recruit a chromatin modifying and hence all subsequent events. activity. A complementary analysis of histone acetylation of (2) Swi/Snf (and presumably other chromatin modithe HO promoter reveals that a domain of histone H3 fying activities) can both be recruited to promoters by and H4 acetylation is established in mid-G1, which is some activators (e.g., Swi5) and be required for the reprior to and independent of HO transcription (Krebs et cruitment of other activators (e.g., SBF). This difference al., 1999). Unlike histone acetylation at the his3 promay reflect the ability of activators to bind nucleosomal moter, which occurs over a range of 1-2 nucleosomes, templates; e.g., Swi5 binding might be relatively uninhibthe domain of acetylation at the HO promoter is much ited by nucleosomes, whereas SBF binding might relarger, occurring over a 1 kb region. Strikingly, histone quire chromatin remodeling. acetylation at URS2 occurs prior to that observed in the (3) Chromatin modifying activities that are recruited region around the TATA element, suggesting that SAGA to promoters by specific DNA-binding activators can is initially recruited to URS2 whereupon it travels downremain associated with promoter for extended times stream.
even after the activator departs the scene. otic processes, such as DNA replication and site-speAs will be discussed below, these new principles are cific recombination, is associated with transcriptional of particular importance for gene regulation throughout regulatory proteins, but not transcription per se. development, and they have no obvious counterpart in prokaryotes. Aside from their biological significance, the 
